Pyridin-3-ol in Cigar Smoke

In a continuation of studies on the chemical compo-
sition of tobacco leaves! and cigar smoke,2 the weakly
acidic substances of such smoke have been investigs
ted. Comparison of the findings with those reported
for cigarette smoke34 have revealed that gross
qualitative and quantitative differences are evident,
including the presence in cigar smoke of a pyridine
derivative, pyridin-3-ol, not previously reported in
tobacco#4 or its smoke.

Acidic substances were removed from cigar smoke
condensate2 by extraction with aqueous alkali. T
alkaline extract was neutralised with carbon dioxide
and the precipitated, weakly acidic substances remove
by continuous extraction with diethyl ether. Gg
chromatographic analysis of the ether solutig
revealed several components, including a relatively
large major peak which gave a retention time unlike
any of the phenols of tobacco or its smoke. Modifica-
tion of the extraction procedure to include a remova
of bases prior to extraction of acidicsubstances resulted
in the disappearance of the substance in the weakly
acidic fraction, indicating the amphoteric nature pf
the unknown. The amount of unknown was estimated
to be 130 micrograms per cigar smoked.

The infrared absorption spectrum of the substance
indicated the possible presence of a pyridine nucleus
and a highly bonded hydroxyl group. Comparison
of the spectrum with authentic samples of the isomeric
pyridinols showed the spectral characteristics of the
unknown to be identical with pyridin-3-ol and unlike
the 2- and 4-isomers. It is known that the pyridin-2-
and 4-ols exhibit tautomerism5-6and the predominating
pyridone forms show infrared spectral characteristics
of lactams, including the presence in the solid state
of a band for the amido group in the 1600-1700 cm.[1
region. Since tautomerism is absent and extensiye
intermolecular bonding is present in pyridin-3-ol,3 the
absence of absorption in the 1600-1700 cm.™! regi
and the presence of a very broad bonded hydro
band centred at 2430 cm.~1 make spectrophotomet
differentiation of the isomers quite specific.
ultraviolet absorption spectra of authentic pyridin-3-ol
and the unknown substance in methanol were identical,
having .. 218 and 278 my in contrast to pyridin-2-
and 4-ol which show A, 300 mp and 257
respectively.6

Additional evidence of identity was obtained by ga
chromatographic retention times on two stationary
phases (6 mm. by 1-5 m. columns, 209 Carbowax3
20 M or 209 neopentyl glycol adipate polyester
(NPGA) on Chromosorb W, 200°c., 90 ml. helium
per min.) and Ry values from paper chromatographic
separations using three solvent systems (A: tert-a
alcohol-acetate  buffer,% B: butan-1-ol-benzene-
acetate buffer,®0 C: butan-1-ol-pyridine-waterl
The retention times of authentic and isolated pyrid
3-0l were identical (6+1 mins.) on the one station

ry

phase (NPGA) which permitted separation of the 2-
and 3-isomers. Authentic pyridin-4-ol had a longer
retention time than the other isomers on both sta-
tionary phases (e.g., NPGA, 17.3 minutes.). On paper
chromatograms, Ry values of the unknown were
identical with authentic pyridin-3-ol (e.g., Solvent C,
0-91) and different from the authentic 2- and 4-isomers
(e.g., Solvent C, 0-72 and 0-52, respectively). The
pattern of fluorescence or colour reactions on chroma-
tograms using cyanogen bromide and/or p-aminoben-
zoic acid also confirmed the identity of the unknown.

At least two possible sources of pyridin-3-ol in cigar

- smoke are evident: dry distillation from.the leaf or

pyrolysis of a base in the leaf. Postulations of nicotine
degradation during fermentation of cigar tobacco
contain no pyridinol intermediates in the schemes.1!
However, in vitro bacterial degradation of nicotine is
believed to involve oxidation of the pyridine nucleus
giving 6-hydroxynicotine as the initial intermediate.12
Extensive studies!3 on the pyrolysis of nicotine have
not revealed pyridinols among the pyrolytic products,
although many 3-substituted pyridines have been
isolated from the mixtures.
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